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(54) Machine for washing circuit boards 

(57) Amachineforwashingparts37of 
plate form e.g. circuit boards comprises a 
housing 1 1 containing a rotatable carrier 29 
forthe parts and sprayers 146 for spraying 
cleaning liquid e.g. water onto the parts. 
The sprayers may rotate as shown, or may 
h« fixer! above the carrier. T he wet parts 
may be dried by hot air blown through duct 
57. 
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SPECIFICATION 

Liquid cleaning installati n 
The invention relates to a liquid cleaning installation 

5 for parts of plate form. 

The parts of plate form are primarily circuit boards 
such as are usual for the production of printed circuits 
in electrical engineering. Such boards are exposed to 
a plurality of mechanical and chemical tre atments and 

1 o amongst other things the bores with diameters of 0,5 
to 1 .2 mm. necessary for the fitting in of the circuit 
elements are also put in. It is the task of the cleaning 
installation to free the plates both from mechanical 
soiling and fro m chemical sub s tances which would b e 

15 t roublesom e in the subsequent treatment Thus any 

" mordants must be rinsed out. The many small bores, 
[ in which higher concentrations of such chemical 

v substances also remain, in this case make these tasks 

^ especially more difficult. 

20 In conventional liquid cleaning installations of the 
classification concerned therefore the cleaning takes 
place in each case in two successive stages. Firstly the 
plates are piled with mutual spacing in a basket which 
is inserted from above into the housing. Thereupon 

25 cleaning liquid is sprayed through the spray nozzles 
against the plates. At that time the drain is opened. 
Thus the main soiling is rinsed away. Then the drain is 
closed and a second cleaning liquid is charged into the 
closed housing through a flood valve until all the 

30 plates are completely immersed. Above the plates 
there is an overflow so that dirt components rising to 
the liquid surface, especially foam, can be removed by 
this route. This flooding has the purpose of reducing 
the chemical residues in the bores to a tolerable 

35 concentration. After a certain time of immersion the 
lid of the housing is opened and the basket with the 
plates is removed upwards. At the same time the drain 
of the housing is opened. 
The fact that the cleaning effect especially in the 

40 small bores is not satisfactory is a disadvantage here. 
Moreover the cleaning takes very much time, on the 
one hand as a result of the two successive cleaning 
phases and also on account of the limited filling speed 
in thefillingofthe housing. A further disadvantage is 

45 the high liquid consumption. Thus in the first spraying 
phase 1 cu.mTh. and in the second flooding phase 
about 10 cu.mTh. of water are consumed. Therefore a 
conversion has been made to re-using the water for 
the second flooding phase as often as possible, which 

50 necessitates the installation of a filter and ion exchan- 
ger plant While this re-use reduces the fresh water 
and drainage costs, so that the installation covers its 
cost in about a term of a year, constant attention to the 
ion exchangers is necessary. In the cost calculations it 

55 is mostly also overlooked that this water processing 
occupies very much space which could also be used 
more productively. Circulating pumps and other 
trouble-prone installations are also present here on 
failure of which under som circumstances the entire 

60 circuit board manufacture is destroyed. 

A further disadvantage consists in that the plat s 
can be taken therefrom only in a wet condition which 
necessitates the installation of a separate drying plant 



It is the problem f the invention t develop a liquid 

65 cleaning installation of the classification concerned so 
that the clea ning effect is imp roved and the consump- 
tion nf cleaning fluid is finally reduced. " 
""According to the inventi n there is provided a liquid 
cleaning installation characterised in thatarotatabl — 

70 carrierf or parts o f plate form is arranged in a housing. 
~ As a result of the rotating movement the cleaning 
liquid sprayed upon the plates is wa shed at consider- 
ably hig hexspeedof flow over th e pla te surface than is 
the case dueto theforce of gravity alone in the case of 

75 static arran^mentMoreoverturbulences and 

oscillations result which also promote better washing 
through of the small bores: Since thus the cleaning 
effect as a whole is significantly improved in this spray 
phase, the necessity of a s ubseque n t flood washing fs 

80 eliminated. Accordingly the great liquid consumption 
^of such flooding washing is saved whereby the 
expense for the re-preparation of the necessary liquid 
is also eliminated. The liquid cleaning installation 
according to the invention thus provides a substantial 

85 reduction of the pi ant operating [costs with improved 
cleaning effect The cleaning time is also shorter, since 
it is no longer necessary to wait until the housing is 
filled with liquid. 
Claims2to5,9to11 and 19 state expedient 

90 developments of the carrier for the parts of plate form. 
Claims 6 to 8, 1 7 and 1 8 indicate advantageous 
developments as regards the retaining fitting. 

Claims 12 to 16 indicate operational developments 
in connection with a control apparatus which result in 

95 an especially advantageous utilisation of the cleaning 
installation. 

The invention will next be explained in greater detail 
by reference to preferred examples of embodiment 
represented in diagrammatically simplified manner in 

100 the drawing. 

The liquid cleaning installation accordingfjoJigjLjrel^ 
comprises firstly a housing 1 1 with a housing top 1 2 in 
which an inlet opening 14closable by flaps 13 is 
provided. The housing side walls 16define a some- 

1 05 what cubic chamber, and at the bottom the housing 1 1 
is closed by a housing bottom 17. Legs supporting the 
housing 1 1 on the floor are not separately illustrated. 

Approximately in the middle of the housing bottom 
1 7 a shaft bearin g 18 is secured in which a shaft 1 9 

110 poihlfngvertte^^ 

12 is rotatably mounted. The shaft bearing 18 is here 
fixed in aflange extension 21 which extends upwards 
a few centimetres from the bottom. On the shaft 1 9 
there is arranged in tightly abutting manner a sleeve 

1 1 5 22 which with its lower marginal region 23 covers over 
the flange extension 21 in the manner of a cap but 
contact! essly. Thus a labyrinth centrifugal seal is 
formed which prevents penetration of liquid into the 
shaft bearing 18. 

1 20 The lowerend of the shaft 1 9 is connected with a 
motor 26for example through a V-belt transmission 
24. Th shaft 19 then rotates about the axis 27 of 
r tation.Th upper ndofth shaftl9isf rmedasa 
pyramid frustum 28. 

125 In the drawing there is further r presented a carrier 
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29a rrangedinth interiorofth housing 11. It consists 
ess ntially fasaddl s cket 31 which has an aperture 
onitsund r side corresponding t th pyramid 
frustum 28 and thus can be easily fitted in shape- 
5 engaging manner on to the shaft 19. Two first carrier 
arms 32 and 33 extend from the saddle socket 31 each 
at an acute angle to the rotation axis 27 and in 
symmetrical alignment therewith in the direction 
towards the housing bottom 17. The end of each is 
10 adjoined by a second carrier arm 34 and 36 protruding 
radially approximately at right angles thereto. Thus a 
configuration is obtained in which the first carrier 
arms 32 and 33 form a V with one another while the 
first and second carrier arms in each case form an L 
15 On the carrier arms there a re fitted retaining elements 
for pa rts 37 of plate form, for example in the form of 
horizontally dis posed bars 38. These bars are pro- 
vided with transvers e gr ooves so that a pack consist - 
ing of several parts 37 of p'^tfifnrmcmhp accommjcb 
20 dated symmetrTcalTyo n eac h of the two sides of th e 
rot ation axis . £ach pack can here consist of up to about 
^orty parts of p [ate fo rm which are h eld side by side at 
a dista nce of about 10 mm. O ne leg 39 of an L-shaped 
retainingbar41 is guided telescopically in each of the 
25 two carrier arms 34 and 36. At the other end of the 
retaining bar 41 there is a horizontal strip 42 which can 
be applied to the outer edges of the parts ^7 of plate 
form and thus holds the packs fast on the carrier. 
Naturally o ther c onstructions fo r pa ck formation are 
30 also posstEteTB yway of example it is also possible to 
use what a re called cassettes.w hich t hen are c om- 
pletely fitted and connected with the carrier. Accord- 
ing to the formation of the cassette it is possible to 
dispense with the second carrier arm if its supporting 
35 function is taken over by the cassette. 

Thedrawing shows that the saddle socket 31 lies 
approximately in a plane corresponding to the upper 
edges of the plates, when the largest plate format to be 
handled is present The carrier 29 is thus situated in a 
40 very stable position of equilibrium. 

The saddle socket 31 is prolonged somewhat 
upwards and carries two radial gripping journals 43 at 
its upper end. Gripping claws {not shown separately) 
of a hoist transport apparatus can engage beneath 
45 these gripping journals 43 and then liftthe carrier 29 
out of the housing 11 and transport it to another 
treatment station. For the withdrawal and insertion of 
the loaded carrier 29 from and into the housing 1 1 the 
carrier must be rotated through 90° out of the position 
50 as illustrated in the drawing, and then it can be moved 
through the rectangular inlet opening 14 which 
extends substantially over the whole depth of the 
housing. 

Laterally beside the inlet opening 14 there is 
55 situated beneath the housing top 12 a connection 
fitting 44 supplying ajiow.o f spray.noz zl es ^e, These 
may be a whole area of spray nozzles. The spray 
n zzles46arehered?rectedagainsttheparts37of 
plate fom^.Tb ecoffl^ionrftting 44 is connected 
60 through ^^gj^mmaticallyj ndicated conduit 47 with 
two valves 48Tnd 49. The valve 49 is in commun ica- 
ti natthe the: end directly witha feed connection 51 
to which the cleaning liquid, f r exa mple fres h w ater, 
js supplied at suffic ient pressure. The otner connect ' 1 
65 tion of the valve 48 is connected with this feed 
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c nnection 51 through the intermediary fa heat 
exchanger 52. This signifies th at th cleaning liqui d 
su pplied by this route can be heated. The operating 
magnets 53 and 54 a re connected through indicated <z ^ = ^ y 
70 control leads with a 4gontrol apparatus 567^ 

In the opposite region of the housing top 1 2 there is < ^?^^ <i ^ 
a connection fitting 57 from which air nozzles d irected 
on to the parts 37 of plate form issue. Correspondingly 
the connection fitting 57 is connected through a 
75 disg ram matica I ly indicated passage 58 with a heating 
blower 59. This is controllable in a manner known per 
se and the associated control lead leads likewise to the 
control apparatus 56, as indicated in the drawing. 

The motor 26 is also influenced bv the control C ~^ s= ** i *-$£j&g 
apparatus 56~ which is likewise symbolised by a 
corresponding control lead. In the region of the . 
housing bottom 17 at the lowest point there are two A 
drain fittings 61 and 62, to each of which there is 
allocated a valv e 63 and 64 respectively. Th e actuating 
magnets 68 ancT67 of these valves 63 and 64 a re 
connected through control leads with the control 
apparatus 56. Th e conduit 65 leading away from the 
vol ve 63 leads by way of a first used water tre atment 
plan t (not represented separately) into a used water 
90 passage while the conduit 66 leading awayfrom the 
valve 64 likewise reaches by way of a second used 
water treatment plant to the used water passage . The 
used water treat mentplants utilised can be specia l^"" 
ised so that in the one water-containing cdmplexffor 
example ^itrt'TOppe^ ~ 
complex-free water is pre-cleaned in accordance with 
legal requirements. According to the occurring soiling 
substances it is thus possible to open the appropriate 
drainage route. 

The manner of operat ion of the cleaning installation 
is now to be described below. Firstly let it be assumed 
that the carrier 29 is charged with the two packs of 
parts 37 of plate form at a charging statio n outsidethe 
htusing 1 1 . In this stage the circuit boards are drilled 
and are then subj ected to a se ries of chemical 
treatments. For this purpose the carrie r29 is grasped 
by" the gripping journals 43, driven ove^a first * 
treatment bath a nd loweredinto the latteii After $05$^ 
conclusion of this treatment the ca rrier is grasped 
110 again, lifte d out of the treatment bath and driven to t he 
clean ing i nstajlation .H 

tfie carrier is inserted through the open inlet opening 
14 into the housing 11, the saddle socket 31 coming 
into position on the pyramid frustum 28 of the shaft 19. 
115 The g ripper device is again withdrawn upwards and 
the flaps 1 3 are closed. This then instigates a cleaning 
cycle pre-programmed in the control apparatus 56. 

Firstly the mot or 26 is switched on at low speed and 
the valve 49 and one of the valves 63, 64 are opened. In 
120 thiswaytheparts37ofplateformaremovedpast 
below the nozzles 46 an d vigo rously sprayed. A large 
part of the superficial soiling is thereby already rinsed 
away. After an adjustable spray phase th rotati n 
speed fthem t r 26 is increased c ntinu^isly oFby 
125 stages. TfTishasth consequence that the h riz ntal 
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movement comp nento fth parts 37 in relati n to th e 
w ater dr ps increases to such xtent that t h water is 
"also forced into the b res. On further increase of the 
rotation spe e d finally the centrftuoal efltectj^ omj^iv 
1 30 ates more and more and the water fl ws at great force 
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lially outwar d s over the t surfaces of the parts 37. 
scl wn-iiowmg water iilm also has a Kino ot 



• his d wn-flowing 

suction effect leading to th freeing of the small bores. 
Sinceth parts 37 act like radial vanes, in additi n a 
5 quite considerable air current occurs which likewise 

exerts a suction effect in relation to the small bores 
> nrH th P lig. tn the outer edge ofthejplates. 
This sig nifies that a s from a certain rotafiorTrate 
gX dependent upon the plate size the spraxno zz[es46 
\ 10 achieve ntfuher appreciable effect because they then 
no longerafrive against the aircurrent and againstthe 
centrifugal fnrre This limit range naturally depends - _ 
upon the style of co nstruction of the spr ay nobles and 
theavailable^waleTpressure^ 
1 sliresMtobe-epfay^Jd^^ 



J 



29 in rotation during th initial spray phase. It is also 
possible in this initial phase to contr Ith mot r26so 
thatth two opposite packs ar m ved each only 
slightly to and fro beneath the nozzle areas lying 

70 above them in order to mak the water distributi n 
more uniform. 

It is clearthat the cleaning proceeds more rapidly if 
twice as many spray nozzles are arranged in the 
housing 1 1 , for in the embodiment as illustrated in the 

75 drawing each pack is situated in the range of effect of 
the spray nozzles 46 only during a part of the 
circulating movement 
A further variant is not separately illustrated, which 

consists in that the cleaning liquid is supplied to the 
80 feed connection 51 with variable pressure which is 
likewise varied according to a predetermined prog- 
ramme by the control device 56, namely in a manner in 
which with increasing motor rotation rate the spray 
pressure also increases in order more intensely to 



rate mustjremain b elowthe above>m^njg r^ojl 
~~^v3lue^_ 

~~~7ttter this spray phase it is therefore advisable to 

step u p the motor rolatioii^e^tjiefi^ pre ^ Urea '*7TT^T^ 
^^^^^^^^^^11^ 85 c<,mpensateformedefle^oneffectasaresultof 

^ff=^S centnfuoal force and airflow, 

the subsequent treatment process, the heating blower 
59 can now be activated which throughthe connection 
fitting 57 blows appropriately heated air in between 



25 the parts 37 of plate form. 

The Rgure shows that the parts 37 of plate form are 
always held in the cleaning installation so that their 
lower plate edges are inclined in relation to the 
horizontal. This has the consequences that in centri- 
30 fuging the final residue of the liquid film flows along 
the lower plate edge and/oralong the outer plate edge 
to the comer 69 which is situated furthest outwards 
and splashes away from the latter according to the 
known corner effect If on the other hand during the 
35 firgtsgra v pha~n *»ft rnMin" ratfi is gtU1 Vfirv low r ***** ■ 
wat ercan collect along the lower plate ed qeandlbe 
plafelnnere o^e^wa^^ e inner_co mer70 in order 
to flow away here ffi^w^e^xploiting the corner effect 
The above-described drying by means of hot air can 
40 be replaced by the operational variant which will be 
described below. It consists in that after the spray 
J^J^Jf cleaningandbeforethemotor26isswitchedoverto 
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its final centrifuging rate, the valve 49 is cl osed and 
i nstead the valve 48 is opened. T hus heated water (hot 



lUQlCqU U IP VQivo-n^ w lr i - * 

A-smiff 45 water) arrives on the parts 37 of plate form. After a 

fl/Aukf^** - — - : 1 — ♦U^+tk* 
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pre-settable time which is dimensioned so that the 
parts heat up sufficiently, the valve 48 is ilosed again 
whereupon the motor26 is accelerated to thefinal 
centrifuging rotation rate. After centrifuging in com- 
50 bination with the preceding heating with hot water, a 
very good drying effect likewise results. 

According to choice the drying can be effected in 
one or the other manner or even by a combination of 
the two above-mentioned manners. It is understood 
55 that it is possible to dispense completely with the heat 
exchanger 52 and the valve 48 if the insta llation is to be 
j operated exclusively with air d rying. Conversely it is 
/ possible to dispense completely with the fitting 57 and 
th heatingblower59rfitisnotintendedtouseair 

60 drying. 

If the fitting 57 is not provided, it is possible instead 
toprovid a second fitting atthat point similar to the 
fitting 44. Thus it is possible t provide an area of spray 
n zzles46overeachofthetwopacksofparts37.ln 
65 this case it is not absolutely necessary to set the carrier 



centrifugal force and airflow. 

Thedrawing illustrates a cleaning installation re- 
duced in size by a boutthe factor 1 0 ; Thus the housing 
11 has a length of sizeof abouJU^gjrj.The maximum 
90 rotation rate of the carrier 29lfesirrtfie range of 200 to 
~x 300 rpm.The water consumption lies approximately 
in the same order of magnitude as in the spray 
cleaning phase according to the prior art, that is about 
1 cu.mVh. 

95 The airflow occurring in the rotation also leads to 
micro vibrationsof the parts, whereby the cleaning 
effect is additionally reinforced in the small bores. 

The liquid cleaning installation is designed pre- 
dominantly for cleaning circuit boards. Ofcourse ^ 

100 other parts of plate form can however also be cleaned - 
therewith. The plates also do not need to have a 
•syfffinetncal rectangularformoraflatuppersurface.lt 
is understoodthatthe retention of the parts is to be 
adapted to the form of the parts and that correspon- 

1 05 dingly the construction of the carrier 29 can also vary. 
Water is used predominantly as cl eaning liq uid but 

jmvj ^rclean m^ 

/^especially prefejTBd development otihe inven 
tion is repi^sentec^inRgure^Jhe fundamental 

110 assembly isme sam^a^lrrffieexample described 
above and accordingly the same reference numerals 
are also used for I ike parts. Reference is made to the 
corresponding description above. 
Firstly the fitting of the spray nozzles is different For 

1 1 5 this purpose a modified shaft 1 19 is provided which 
comprises a passage 120 extending upfrom the lower 
terminal region lying outside the housing bottom 17 
into the region of the parts37 of plate forrnJV, 
connection fitting 144 per pack with spray nozzles 146 

120 jsTfited in this upper region fast in rotation on the shaft — 
119,s o that an adequate number of spray nozzlesT46 
Ts allocated to each pactc ot parts 37 of plate form. In 
the lower end region a rotataoleconnection 130 of 
known construct! n type is mounted on th shaft 119 

125 andthestationaiy<»nd uit47 ( fromtne P revious ^ 
xample)isconnectedtoitBythisrout th cleaning 
liquid is fed t thepassag 120 and thus to the spray 
nozzles 14a It is understood mat th passage120is 
otherwise closed to the exteri r. 

130 The particular advantag of this d velopment 
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consists in that as a result ftherotati n-accompany- 
Fng spray nozzles 146 th cleaning liquid can be 
distributed better over the pa rts 37 of plate form, with 
the aim fan improved cleaning effect 
5 A further difference from the previous example 
consists in the formation of the carrier 29 to such effect 
that now the inclination of the lower plate edge is so 
predeterm ined that the comer 70 closer to the axis lies 
higher than the comer 69 remote from the axis. Thus 
1 0 especially in combination with the central spray nozzle 
arrangement, better drainage of the cleaning liquid 
over the parts 37 is achievable. 
CLAIMS 

1 . Liquid cleaning installation, characterised in 

1 5 that a rotatable ca rrier (29) for parts (37) of plate form 
is arranged in a housing (1 1 ). 

2. Liquid cleaning installation for parts of plate 
form, having a housing of box form, having a carrier 
insertable into the housing and on which parts of plate 

20 form can be retained with mutual spacing, having a 
closable inlet opening in the region of the housing top 
through which the carrier is insertable from above into 
the housing, having a retaining fitting in the housing 
on which the inserted carrier can befitted, the plane of 

25 the parts of plate form being aligned approximately 
vertically , having spray nozzles arranged in the 
housing andtfirected against the parts, having con- 
nection and valve fittings f n rthe supp ly of the cleaning 
liquid to the spray nozzles, and having drainage and 

30 valve fittings in the region of the housing bottom for 
draining the cleaning liquid, characterised in that the 
carrier (29) is rotatably supported on the retaining 
fitting in the housing (1 1 ), with the axis (27) of rotation 
standing substantially vertically, while the plane of the 

35 parts (37) of plate form is directed at least approx- _ 

imately raH iall y nf thp rntatinn ayfc anri m thnt i 

jiotatinq drive system (24, 26) is provided for the 
inserted carrier ( 29). 

3. Liquid cleaning installation according to Claim 
40 2, characterised in that the carrier (29) is equipped to 

receive two packs arranged symmetrically in relation 
to the rotation axis (27), each pack being formed by a 
plurality of parts (37) of plate form held approximately 
parallel side by side with spacing, while the plane of 
45 the middle part of plate form of each pack is directed at 
least approximately radially of the rotation axis. 

4. Liquid cleaning installation according to Claim 2 
or 3, characterised in that the parts (37) of plate form 
are retainable on the carrier (29) in such a way that the 

50 lower plate edge is inclined in relation to the hori- 
zontal. 

5. Liquid cleaning installation according to Claim 3 
or 4, characterised in that a pack comprises about forty 
parts (37) of plate form which are stacked side by side 

55 atan interval of about 10 mm. 

6. Liquid cleaning installation according to one or 
more of the preceding Claims, characterised in that 
the retaining fitting comprises a shaft (19) mounted 
rotatably in the region of th housing bottom (17) and 

60 pointing with ne nd vertically in th direction of the 
h ustngtop(12),th carrier (29) being finable with a 
saddle socket (31 ) on to this end (28). 

7. Liquid cleaning installation according to Claim 
6, characterised in that the shaft (19) is guided with its 

65 I wer nd by then using bottom (17) and is in 



communication by this ndwithar tating drive 
system (24,26). 

8. Liquid cleaning installation according to Claim 
7, characterised in that a seal between the h using 

70 bottom(17,21)andtheshaft(19,23)isf rmedasa 
labyrinth centrifugal seat. 

9. Liquid cleaning installation according to Claim 
6, characterised in that the carrier (29) comprises two 
first carrier arms (32, 33) secured symmetrically of the 

75 notation axis (27) each to the saddle socket (31) and 
directed at an acute angle to the rotation axis, the end 
of each of which is radially adjoined by a second 
carrier arm (34, 36) protruding approximately at right 
angles thereto and in that retaining elements (38) for 

80 the parts (37) of plate form a re fitted on the carrier 
arms. 

1 0. Liquid cleaning installation according to Claim 
9, characterised in that the saddle socket (31 ) posses- 
ses an extension reaching upwards in the direction of 

85 me rotation axis (27), on the end of which extension 
there are formed radial gripping journals (43). 

1 1 . Liquid cleaning installation according to Claim 
9, characterised in that the length and fitting of the first 
carrier arms (32, 33) are determined in such a way that 

90 the saddle socket (31 ) lies approximately in a plane 
corresponding to the upper edge of the plates, when 
parts (37) of plate form of the largest plate format to be 
handled are inserted, which parts (37) are supported 
with their lower plate edges in the plane of the second 

95 carrier arms (34,36). 

1 2. Liquid cleaning installation according to one of 
the preceding Claims, characterised in that a control 
apparatus (56) is provided for the predeterminable 
setting of the jet pressure of the spray nozzles (46) and 

100 of the rotation rate of the rotating drive system (26). 

1 3. Liquid cleaning installation according to Claim 

12, characterised in that the control apparatus (56) is 
arranged to open the valve fittings (49) for the supply 
of cleaning liquid when the rotation of the carrier (29) 

1 05 is halted or predeterminabfy reduced, in order after a 
predeterminable duration of spraying to increase the 
rotation rate up to a final centrifuging rotation rate, the 
valve fittings (49) being closed at the latest when the 
final centrifuging rotation rate is reached. 

110 14. Liquid cleaning installation according to Claim 

13, characterised in that in the interval before the final 
centrifuging rotation rate is reached further valve 
fittings (48) are opened by the control apparatus (56) 
for the supply of a heated cleaning liquid to the spray 

115 nozzles (46), the supply of cold cleaning liquid being 
halted at the same time. 

1 5. Liquid cleaning installation according to Claim 
13, characterised in that air nozzles are also arranged 
in the region belowthe housing top (12) and are 

1 20 connected with connection and valve fittings (57) for 
the supply of heated air, these being opened by the 
control apparatus (56) at least in the final period of 
operation at the final centrifuging rotation rate. 

16. Liquid cleaning installation according to one of 
1 25 the preceding Claims, characterised in that at least 

two drain and valve fittings (61 , 62, 63, 64) are 
provided f r differentiated conducting away fthe 
soiled cleaning liquid according to th nature of th 
used water. 

1 30 17. Liquid cleaning installation according to Claim 
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2, charact rised in that the spray nozzles (1 46) are 
arranged radially inwards of th parts (37) of plate 
form and t rotate with them. 
18. Liquid cleaning installation according to 
5 Claims 6 and 17, characterised in that the shaft (119) 
comprises a passage (120) reaching up from the lower 
end region lying outside the housing bottom (17) into 
the region of the parts (37) of plate form, in that the 
spray nozzles (146) are arranged fast in rotation on the 

1 0 shaft ( 1 1 9) and connected with the passage (1 20) and 
in that in the lower end region a rotatable connection 
(1 30) is mounted on the shaft (1 1 9), to which 
connection a stationary conduit (47) for the supply of 
the cleaning liquid is connectable. 

15 19. Liquid cleaning installation according to Claim 
4, characterised in that the inclination of the lower 
plate edge of the parts (37) of plate form is predeter- 
mined by the carrier (29) in such a way that the corner 
(70) close to the axis lies higher than the corner (69) 

20 remote from the axis. 

20. Liquid cleaning installation substantially as 
described herein with reference to Figures 1 and 2 of 
the accompanying drawings. 
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